and S10b), X-ray fluorescence data (Table S1) , DLS data ( Fig. S2 and S10c), IR spectra ( Fig. S3 and S10a), time courses of H 2 O 2 production under various conditions ( Fig. S4 and S7-S9), time courses of O 2 evolution ( Fig. S5 and S6) 
Photocatalytic production of hydrogen peroxide from water and dioxygen using cyano-bridged polynuclear transition metal complexes as water oxidation catalysts † Hydrogen peroxide (H 2 O 2 ) has merited increasing attention as an ideal energy carrier alternative to hydrogen, because an aqueous solution of H 2 O 2 instead of gaseous hydrogen can be used as a fuel in a one-compartment fuel cell to generate electricity. [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] The maximum output potential of an H 2 O 2 fuel cell theoretically achievable is 1.09 V which is comparable to that of a hydrogen fuel cell (1.23 V). [1] [2] [3] [4] [5] [6] [7] [8] [9] [10] [11] [12] [13] [14] Heteropolynuclear cyanide complexes take a cubic structure provided that the contained metal ions allow octahedral coordination. 21, 22 Both the C and N atoms of cyanide interact larger than that of C-bound metal ions, the N-bound metal ions need external ligands such as an aqua ligand to fulfil octahedral coordination. 23, 24 ) moiety ranging from 1 : 0 to 0 : 1. All of the synthesised complexes were isostructural with Prussian blue as confirmed by the powder X-ray diffraction patterns (Fig. S1 †) . A schematic drawing of the complex is shown in Fig. 2 . The Co and Fe ion contents of each compound were determined by X-ray fluorescence measurements (Table S1 †). The size of (Fe x Co 1−x ) 3 ĳCoĲCN) 6 ] 2 particles remains about the same (260-300 nm) irrespective of the Co-to-Fe ratio as indicated by DLS measurements (Fig. S2 †) . The rate of H 2 O 2 production was enhanced 2.9 times when N-bound Co ions in Co 3 ĳCoĲCN) 6 ] 2 were thoroughly replaced with Fe ions as shown in Fig. 3 . Therefore, the water oxidation reactivity of N-bound Fe ions was higher than that of N-bound Co ions. On the other hand, the peak attributed to CN ligand stretching observed in the IR spectra of Fe 3 ĳCoĲCN) 6 ] 2 red-shifted as N-bound Fe II ions were replaced with Co II ions (Fig. S4 †) . This is because an Fe II ion can accept electrons from bonding orbitals of CN ligands rather easily than a Co II ion because of its low LUMO level. The added to an aqueous suspension of 1 at pH 3.0, the same pH condition as that in the H 2 O 2 production reaction (Fig. S6 †) . ] = 100 μM (Fig. S7 †) . Under such optimised conditions, the quantum efficiency with λ = 450 nm and solar energy conversion efficiency with a solar simulator (HAL-320, Asahi Spectra Co., Ltd.) were determined to be 6.9% and 0.13%, respectively (Fig. S8 †) . 26 1 was found to maintain its original catalytic activity for at least 5 repetitive cycles of photocatalytic production of H 2 O 2 (Fig. S9 †) . There was no significant difference between the IR spectra as well as XRD patterns of 1 before the reaction and those of the precipitate obtained after centrifugation of the reaction solution, indicating the robustness of 1 under the reaction conditions (Fig. S10 †) . DLS data obtained after the reaction (Fig. S10c †) 
